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Self-restriction of Medications Due to Cost in Seniors without

Prescription Coverage
A National Survey

Michael A. Steinman, MD, Laura P. Sands, PhD, Kenneth E. Covinsky, MD, MPH

OBJECTIVE: Little is known about patients who skip doses or
otherwise avoid using their medications because of cost. We
sought to identify which elderly patients are at highest risk of
restricting their medications because of cost, and how
prescription coverage modifies this risk.

DESIGN AND PARTICIPANTS: Cross-sectional study from the
1995-1996 wave of the Survey of Asset and Health Dynamics
Among the Oldest Old, a population-based survey of Americans
age 70 years and older.

MEASUREMENTS: Subjects were asked the extent of their
prescription coverage, and whether they had taken less
medicine than prescribed for them because of cost over the
prior 2 years. We used bivariate and multivariate analyses to
identify risk factors for medication restriction in subjects who
lacked prescription coverage. Among these high-risk groups,
we then examined the effect of prescription coverage on rates
of medication restriction.

MAIN RESULTS: Of 4,896 seniors who regularly used
prescription medications, medication restriction because of
cost was reported by 8% of subjects with no prescription
coverage, 3% with partial coverage, and 2% with full coverage
(P < .01 for trend). Among subjects with no prescription
coverage, the strongest independent predictors of medication
restriction were minority ethnicity (odds ratio [OR], 2.9
compared with white ethnicity; 95% confidence interval [95%
CI], 2.0 to 4.2), annual income <$10,000 (OR, 3.8 compared
with income >$20,000; 95% CI, 2.4 to 6.1), and out-of-pocket
prescription drug costs >$100 per month (OR, 3.3 compared to
costs <$20; 95% CI, 1.5 to 7.2). The prevalence of medication
restriction in members of these 3 risk groups was 21%, 16%,
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and 13%, respectively. Almost half (43%) of subjects with all 3
risk factors and no prescription coverage reported restricting
their use of medications. After multivariable adjustment, high-
risk subjects with no coverage had 3 to 15 times higher odds of
medication restriction than subjects with partial or full
coverage (P < .01).

CONCLUSIONS: Medication restriction is common in seniors
who lack prescription coverage, particularly among certain
vulnerable groups. Seniors in these high-risk groups who have
prescription coverage are much less likely to restrict their use
of medications.
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services accessibility; prescriptions, drug; fees, pharmaceuti-
cal; aged.
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Prescription drug costs are growing faster than any
other segment of health care.' In turn, many anecdotal
reports have surfaced of elderly patients forced to skip
doses of their medications, or avoid these medications
altogether, because they lack adequate prescription drug
coverage and cannot afford the high cost of modern
pharmaceuticals.?>™ These stories, and the media interest
they have generated, have stimulated calls for a prescrip-
tion drug benefit for Medicare.*

However, the extent to which different groups of elderly
patients skip, avoid, or otherwise restrict their use of
prescription medications because of cost is largely
unknown. Recent studies show that patients who lack
prescription coverage receive fewer prescription medica-
tions than those with coverage.®>® However, it remains
unclear to what extent these disparities reflect differential
prescribing by physicians, preferential enrollment of sicker
patients into plans that provide coverage, or patients
restricting their own use of medications because of cost.”
Moreover, little is known about which groups of under-
insured patients are at the greatest risk of restricting their
use of medications because of cost, and how prescription
coverage may attenuate that risk.

We studied these questions in a large, nationally
representative cohort of older Americans. First, we com-
pared the rate of medication restriction in patients with
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different levels of prescription insurance. Next, we deter-
mined which seniors who lacked prescription coverage
were at highest risk of restricting their use of medications
because of cost. Finally, to examine how prescription
coverage modified the risk of medication restriction among
these vulnerable groups, we compared rates of medication
restriction in high-risk seniors who had no, partial, or full
coverage.

METHODS
Population

We studied elders who participated in the second wave
(1995-1996) of the Survey of Asset and Health Dynamics
Among the Oldest Old (AHEAD). AHEAD is a nationally
representative, longitudinal survey of noninstitutionalized
elders who were at least 70 years old at the cohort’s
inception in 1993. African-American and Hispanic persons
and residents of Florida were oversampled within a multi-
stage area probability sample.!%!!

Of 6,237 persons age 70 years and older in the second
wave of AHEAD, we limited our analytic sample to the
4,935 who stated that they regularly used prescription
medications. An additional 39 were excluded because they
did not answer questions about medication restriction, did
not state their level of prescription coverage, or had a
pharmacy claim under dispute. This left a final sample size
of 4,896 subjects.

Measures

Our primary outcome variable was medication restric-
tion because of cost, assessed by the question: “At any time
in the last 2 years have you ended up taking less
medication than was prescribed for you because of the
cost?” Independent (predictor) variables included prescrip-
tion drug coverage, demographic characteristics, several
measures of health status, and monthly out-of-pocket
spending on prescription drugs.

Subjects reported whether their insurance covered the
costs of their prescription medications not at all, partly, or
completely. We measured comorbidity by the number of
self-reported diagnoses from a list of 7 conditions (hyper-
tension, diabetes mellitus, cancer, chronic lung disease,
ischemic heart disease or heart failure, cerebrovascular
disease, psychiatric problems, and arthritis or “rheuma-
tism”). We defined independence in activities of daily living
(ADL) as needing no assistance with bathing, dressing,
eating, transferring in or out of bed, and toileting.

Income, total assets, and monthly out-of-pocket costs
for prescription medications were assessed by self-report.
Subjects unable or unwilling to state their exact earnings or
out-of-pocket prescription drug costs were given an option
of choosing from among several ranges of income and cost.

Ethnicity was determined by self-report. In most of our
analyses, point estimates for Hispanic subjects were

similar to those of African-American subjects, but were
unstable given the low number of Hispanic subjects in the
sample. As a result, we collapsed both groups into the
ethnic category “minority.” One percent of subjects
belonged to other ethnic groups, and were not included in
the analysis. Marital status was defined as “spouse at
home” for those with a spouse or partner living with them,
and “no spouse at home” for all others.

Analyses

For each analysis, we adjusted for survey weights
intended to make the AHEAD sample representative of the
noninstitutionalized U.S. population age 70 and older.°
This involved the use of 1) sample weights to adjust for the
systematic oversampling of select groups and for inter-
viewee nonresponse, and 2) design weights to account for
variance intrinsic to the multistage sampling technique
used to identify survey households. Repeating the analyses
with unweighted data yielded similar results.

We first compared characteristics of subjects who
reported no, partial, and full prescription coverage. Con-
tinuous variables were compared using 1-way analysis of
variance (ANOVA) or the Kruskall-Wallis ANOVA, and
categorical variables were analyzed using the x> test
(modified for trend where appropriate). Using the same
bivariate analytic techniques, we evaluated which of the
subjects who lacked prescription coverage were at
increased risk of restricting their medications. We then
performed stepwise logistic regression of all variables (see
Table 2) (P < .05 to enter, P< .10 to stay, P< .05 to report) to
identify independent predictors of medication restriction in
subjects with no prescription coverage. We included
indicator variables for income (169 subjects) and comor-
bidity (151 subjects) when data were missing.

Our next set of analyses assessed how prescription
coverage modified the risk of medication restriction in
groups found to be at high risk in the absence of coverage.
First, for each of these high-risk groups, we used indepen-
dent samples t tests to compare the rate of medication
restriction in subjects with no coverage to the rates in those
with partial and full coverage. To determine the indepen-
dent association between prescription coverage and med-
ication restriction, within each high-risk group we
developed a logistic regression model in which the depen-
dent variable was medication restriction, the major inde-
pendent variable was degree of prescription coverage, and
the other independent variables were those found on our
prior analyses to be independently associated with medica-
tion restriction (excluding out-of-pocket prescription drug
costs). We excluded out-of-pocket prescription drug costs
from the models because these costs are likely to be a major
causal mechanism by which prescription coverage affects
medication restriction. Including this causal mechanism
would have overadjusted our models, with subsequent
misestimation of the true effect of prescription coverage on
medication restriction. To evaluate the magnitude of this
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Table 1. Characteristics of Subjects

Extent of Prescription Coverage

No Partial Full
Coverage Coverage Coverage
(n=1,911) (n = 2,095) (n = 890)

79.5+6.6 78.9£5579.5+6.0

Mean age, y +SD

Female, % 67.7 61.3 65.1
Ethnicity, %

White 89.3 87.2 73.4

African American 7.3 9.4 14.3

Hispanic 2.5 2.5 10.4
Income, %

>$20,000 41.1 47.5 35.0

$10,000 to $19,999 34.5 30.6 25.5

<$10,000 24.4 21.9 39.5
Education, %

High school or greater 59.6 62.2 47.4

9 to 11 years 18.3 15.5 16.9

<9 Years 22.0 22.3 35.7
Marital status, %

Spouse at home 45.1 50.6 40.8

No spouse at home 54.9 49.4 59.2
Self-rated health, %

Excellent or very good 30.4 28.2 24.4

Good or fair 57.4 57.6 55.9

Poor 12.1 14.2 19.7
Comorbid conditions, %

Otol 30.1 25.5 24.5

2to 3 56.2 54.8 54.0

>4 13.7 19.8 21.5
ADL, %

Independent in all ADLs 74.1 71.3 60.6

Dependent in >1 ADL 25.9 28.7 39.4

Monthly out-of-pocket
prescription drug cost, %

<$20 19.0 47.4 *
$21 to $100 54.7 40.5 *
>$100 26.3 12.1 *

* Out-of-pocket prescription drug cost not reported for subjects with
full coverage.

P < .01 in all groups for difference between insurance cohorts.
ADL, activities of daily living.

effect, we added prescription drug costs to the models and
repeated the analyses.

RESULTS

Of 4,896 subjects in the analytic cohort, 39% reported
no prescription coverage, 44% reported partial coverage,
and 17% reported full coverage. Their characteristics are
presented in Table 1. Taking less medication than pre-
scribed because of cost was noted by 7.7% of subjects with
no prescription coverage, 3.0% of subjects with partial
coverage, and 2.0% of subjects with full coverage (P for
trend <.01). Out-of-pocket prescription drug costs were
substantially higher in those lacking prescription coverage;
median and 75th percentile costs were $60 and $119 per
month for subjects with no coverage, compared with $24

and $50 per month for those with partial coverage (P < .001
for both comparisons). Of note, full prescription coverage
was more common in lower-income subjects than in their
wealthier counterparts. This is explained in part by higher
rates of Medicaid coverage in those with incomes less than
$10,000 (37.1%) than in those with larger incomes (6.5%
for income $10,000 to $19,999, 0.8% for income $20,000
or greater, P < .001 for differences).

We next evaluated the bivariate association between
medication restriction and a variety of patient character-
istics in seniors with no prescription coverage (Table 2).
Medication restriction due to cost was reported by 20.9%
of minority subjects, 15.6% of subjects with income less
than $10,000, 15.7% of subjects with poor self-rated

Table 2. Medication Restriction in Seniors with No
Prescription Coverage (N = 1,911)

Relative Risk of
Restricted Medication Restriction

Medications, (95% Confidence

Characteristic % Interval)*
Age, y

>80 6.2 —

<80 8.8 1.4 (1.0 to 2.0)
Gender

Male 6.4 —

Female 8.3 1.3(0.9to 1.9)
Ethnicity

White 6.2 —

Minority 20.9 3.4 (2.4t04.7)
Income

>$20,000 3.7 —

$10,000 to $19,999 7.6 2.1 (1.3 to0 3.3)

<$10,000 15.6 4.3 (2.8 to 6.6)
Education

High school or greater 5.4 —

9 to 11 years 9.3 1.7 (1.1 to 2.6)

<9 Years 12.6 2.3 (1.7 to 3.3)
Marital status

Spouse at home 6.4 —

No spouse at home 8.8 1.4 (1.0 to 1.9)
Self-rated health

Excellent or very good 4.4 —

Good or fair 7.7 1.7 (1.1 to 2.7)

Poor 15.7 3.5 (2.2 t0 5.7)
Comorbid conditions

Oto1l 5.0 —

2to 3 7.4 1.5 (1.0 to 2.3)

>4 16.6 3.3 (2.1 t05.3)
ADL

Independent in all ADLs 6.1 —

Dependent in >1 ADL 12.4 2.0 (1.5to 2.8)
Monthly out-of-pocket

prescription drug cost

<$20 3.1 —

$21 to $100 6.5 2.1 (1.1 to 4.0)

>$100 13.4 4.4 (2.4 to 8.1)

* Baseline risk of 1.00 assigned to lowest risk category within
each group.
ADL, activities of daily living.
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Table 3. Medication Restriction in Seniors with No
Prescription Coverage: Multivariate Results

Adjusted Odds Ratio

Characteristic (95% Confidence Interval)
Age <80 y (compared to >80) 2.0 (1.4 to 3.0)
Minority ethnicity
(compared to white) 2.9 (2.0 to 4.2)
Income (compared to >%$20,000)
$10,000 to $19,999 1.8 (1.1 to 3.2)
<$10,000 3.8 (2.4t06.1)
Dependent in >1 ADL (compared
to fully independent) 1.6 (1.1 to 2.6)
Monthly out-of-pocket
prescription drug cost
(compared to <$20)
$21 to $100 1.8 (0.9 to 3.7)
>$100 3.3(1.5t07.2)

ADL, activities of daily living.

health, 16.6% of subjects with 4 or more comorbid
conditions, and 13.4% of seniors with out-of-pocket
prescription drug costs greater than $100 per month.
These high-risk seniors were more than 3 times as likely
to restrict medications than the lowest risk subjects
within each group.

Similar risk factors for medication restriction were
observed in seniors with partial coverage, although the
absolute magnitude of restriction and the differences
within groups were substantially smaller. Subjects with
full coverage restricted medications only rarely, and
patterns within groups were not readily discernible.

We next used stepwise logistic regression to determine
which risk factors independently predicted medication
restriction among seniors with no prescription coverage
(Table 3). Independent predictors included age less than
80, minority ethnicity, lower or middle income, dependency
in activities of daily living, and out-of-pocket prescription
drug costs greater than $100 per month.

To adjust for interethnic differences in total wealth that
are not measured by income,'? we recalculated the multi-
variate model with a measure of total assets obtained 2

years earlier in the first wave of AHEAD. Our results were
unchanged. To further clarify the predictive value of out-of-
pocket drug costs, we recalculated the model excluding all
clinical variables (self-rated health, number of comorbid
conditions, and ADL dependence) that might themselves
cause higher drug costs. The odds ratio associated with
out-of-pocket prescription drug costs greater than $100
per month increased from 3.3 to 4.5, while the odds ratio
for drug costs of $21 to $100 per month increased from 1.8
to 2.1 (P < .05 for both adjusted odds ratios). The odds
ratios for all other variables changed by less than 15%.

We next assessed how prescription coverage modified
the rate of medication restriction in subjects with
minority ethnicity, low income, or high out-of-pocket
prescription drug costs (the 3 strongest risk factors
identified in our multivariate model; Table 4). Among
each of these groups, medication restriction was sub-
stantially more common in subjects with no coverage
than in those with partial or full coverage (P < .001 by
independent samples t tests).

Within each high-risk group, we next used a multi-
variate model to control for the factors found on our
previous analyses to be independently associated with
medication restriction (except out-of-pocket prescription
drug costs). After this adjustment, the odds of medication
restriction in minority subjects was 10.3 (95% confidence
interval [95% CII, 4.4 to 24.4) times higher in those with
no coverage than in those with full coverage. Similarly, the
odds of medication restriction was 14.8 (95% CI, 6.7 to
32.6) times higher in low-income subjects with no cover-
age than in those with full coverage. Drug cost data were
not available for patients with full coverage, but subjects
with high out-of-pocket drug costs and no coverage were
3.8 (95% CI, 2.2 to 6.5) times more likely to restrict their
use of medications than their counterparts with partial
coverage.

Out-of-pocket prescription drug costs were excluded
from these analyses to avoid overadjustment for this
presumably causal link between coverage status and
medication restriction. When drug costs were added back
to the multivariate model, the association between
medication restriction and prescription coverage was

Table 4. Prevalence of and Adjusted Risk for Medication Restriction among High-Risk Groups, by Prescription Coverage

Restricting Medications, %*

Adjusted Odds for Medication
Restriction (95% Confidence Interval)t

No Partial Full No vs Full No vs Partial
Characteristic Coverage Coverage Coverage Coverage Coverage
Minority ethnicity 20.9 7.5 3.7 10.3 (4.4 to 24.4) 4.3 (2.6 to 7.3)
Income <$10,000 15.6 7.7 2.3 14.8 (6.7 to 32.6) 3.2 (2.2t0 4.6)
Monthly out-of-pocket prescription
drug cost >$100 13.4 4.3 i i 3.8 (2.2 to 6.5)

*P <.001 for comparisons within each group by independent samples t tests (no vs partial coverage, no vs full coverage).
! Multivariate odds ratio, adjusting for all variables independently associated with medication restriction in seniors without prescription

coverage, except out-of-pocket prescription drug cost.

 Out-of-pocket prescription drug costs not assessed for subjects with full coverage.
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FIGURE 1. Medication restriction among risk groups, by pre-
scription coverage status. Low cost, monthly out-of-pocket
prescription drug cost <$100; high cost, monthly out-of-pocket
prescription drug cost >$100.

substantially attenuated, but did not fully disappear. For
example, the odds of medication restriction among those
with no coverage compared to full coverage decreased to
5.3 (95% CI, 1.2 to 23.0) for minority subjects and 7.0
(95% CI, 2.0 to 24.4) for subjects with income less than
$10.000.

Figure 1 demonstrates the interaction of these 3 risk
factors (minority ethnicity, low income, and high out-of-
pocket prescription drug costs) among subjects with no
coverage and partial coverage. Subjects with full coverage
were not asked about out-of-pocket drug costs, so they could
not be included in this stratified analysis. Increasing
numbers of risk factors were associated with a greater risk
of medication restriction. In the highest risk group of all 3
risk factors and no prescription coverage, 43% of subjects
restricted their use of medications. In each group, subjects
with no coverage were at consistently higher risk of medica-
tion restriction than were subjects with partial coverage.

DISCUSSION

Anecdotal reports have brought attention to under-
insured patients who restrict their use of medications
because of cost.* However, surprisingly little research
has assessed the frequency of this behavior, which patients
are at the highest risk of medication restriction, and how
prescription coverage may modify this risk. Our findings
quantify and clarify these relationships. Among seniors with
no prescription coverage, medication restriction is common
in several vulnerable populations, including ethnic minor-
ities, the poor, the sick and frail, and those with high out-of-
pocket drug costs. In contrast, seniors in these high-risk
groups who had partial or full prescription coverage were
much less likely to restrict their use of medications.

Several of these findings bear further examination.
Low income and high out-of-pocket drug costs both play an

important role in medication restriction, consistent with
basic economic principles. However, the strong association
between minority ethnicity and medication restriction was
unexpected. This association persisted after adjustment for
out-of-pocket drug costs, income, health status, and other
risk factors, suggesting that minority patients may be more
predisposed to medication restriction when confronted
with prescription costs for which they lack insurance. Part
of this association may be due to unmeasured economic
factors. However, interethnic differences in attitudes and
behaviors toward medical decisions, reflecting different
experiences with the health care system, may also play a
role.’®'® As a result, minority elders may prioritize
prescription drug spending differently than whites in the
face of competing economic concerns, including such
necessities as food and shelter. Whatever the cause, this
high risk of medication restriction was very sensitive to
prescription coverage, with rates of restriction dramatically
lower among minorities who had prescription coverage
than in those who lacked it.

Similar factors may also explain why out-of-pocket
prescription drug costs, the presumed main causal mech-
anism linking prescription coverage to medication restric-
tion, only partially explained the relationship between
prescription coverage and medication restriction even
after adjustment for income, ethnicity, and other vari-
ables. Some of the residual association may be due to
imprecision of the drug cost variable we used. However, it
may be that people with prescription coverage have
greater personal investment in the health care system,
and that subsidized drug costs make patients more willing
to pay their share for medications even if their total out-of-
pocket expenditures are equal to patients receiving no
such help.

Although scant research has directly addressed med-
ication restriction due to cost, other related studies
support our findings. A report from the 1997 National
Health Interview Survey found increased rates of medica-
tion restriction in Medicare patients who lacked prescrip-
tion coverage.® Studies of Medicare beneficiaries show
consistently less prescription drug use among patients
who lack prescription coverage than among those with
coverage.> #1617 These disparities, which are more pro-
nounced in the sickest and poorest patients, have grown in
recent years. Overall, those who lack prescription coverage
receive 30% fewer prescriptions, yet have nearly twice the
out-of-pocket costs, than those with coverage.®” Similar
associations between medication cost and use have been
found with medication copayments. 19

The effect of medication restriction on the health and
welfare of individual patients, and on total health system
spending, remains incompletely defined. However, policies
designed to limit medication use may have serious
consequences for patients’ health, resulting in increased
emergency department visits, nursing home admissions,
use of emergency mental health services, and more.2%2*
Further, drug costs savings from such policies can be offset



798 Steinman et al., Medication Restriction in the Elderly JGIM

by increased utilization of other health services due to
patient underuse of essential medications.!2%-24-27

High drug costs and lack of prescription coverage may
have additional consequences. Doctors who know their
patients cannot afford high prescription costs may be less
likely to prescribe costly but effective medications. More-
over, medication expenses comprise a substantial propor-
tion of the 19% of elderly people’s income that is spent on
health care, imposing a particularly heavy burden on the
poor.?2829 Ag a result, many low-income elderly may be
forced to choose between their medications and food,
clothing, or telephone service.? In this way, even those
elders who do not restrict their use of medications may be
forced to forego other goods and services important to their
well-being.

The risk factors for medication restriction that we
identified would be less important were they not so
common. Half of all Medicare enrollees lack a consistent
source of prescription coverage,> and a disproportionate
share of the uncovered live below the poverty line.® Out-of-
pocket prescription drug costs exceeded $100 per month in
over one quarter of the elderly subjects with no prescription
coverage that we surveyed in 1995-1996. Since the time of
the survey, prescription drug expenses have approximately
doubled,! and prescription coverage options have declined
for many seniors.%3!

Several methodologic considerations may affect inter-
pretation of this study. Because medication restriction was
assessed by self-report, it is subject to questions of validity
(i.e., systematic misreporting) and bias (i.e., differential
reporting by one group compared with another). We believe
the question used in this study has good face and construct
validity for the measurement of medication restriction, but
we have no data to directly measure the accuracy of this
question and the responses it generated. Other studies that
have compared patient recall with medical record review
document a wide range of accuracy in recalling the use of
specific medications and health services.3?>73% A handful of
studies that examined the effect of socioeconomic factors
such as income, education, and race on the accuracy of
recall have produced mixed results.?3-3%-37-41 Thus, while
we cannot rule out systematic misreporting of medication
restriction, the tendency to underrepresent socially
undesirable activities and forget remote events suggests
that, to the extent that our data is inaccurate, we likely
underestimated the true level of medication restriction.3"-38
In addition, while little is known about differential report-
ing between traditionally disadvantaged versus advantaged
groups, the effect would have to be very large to account for
the magnitude of differences that we found.

Several other considerations are worth noting. Infor-
mation on prescription coverage status was also assessed
by self-report, the reliability of which has not been fully
determined.'”**? Subjects were not provided a standard
definition to classify their level of prescription coverage.
Also, frequent changes in prescription coverage in
the elderly suggests that some subjects with one level of

coverage at the time of the survey may have had a different
level of coverage in the recent past.®° Unmeasured
variables, such as depression and personal investment in
the health care system, may account for some of the
variance in rates of medication restriction. Because med-
ication restriction was assessed in a yes/no format, we
could not assess the degree of restriction, nor could we
assess the number and types of medications used. Finally,
the cross-sectional design precludes us from inferring a
causal link between lack of prescription coverage and
medication restriction.

The association between prescription coverage and
medication restriction, particularly in certain high-risk
groups, has important implications for both clinicians
and policymakers. Physicians should be alert to the
possibility of medication restriction among their elderly
patients with no insurance, particularly minority patients
and those with low income or high out-of-pocket drug
costs. Asking about the impact of medication costs can
help physicians identify patients who could benefit from
government assistance, industry programs for the medi-
cally indigent, or the selection of less-expensive therapeutic
alternatives. However, the scope of this problem among
vulnerable seniors calls for a broader solution.! A more
comprehensive coverage plan, and policies that limit
medication costs, may help reduce medication restriction
and with it the clinical, economic, and social morbidity that
disproportionately affects our most vulnerable seniors.
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